Introduction. Poly(ADP-ribosyl)ation is a posttranslational protein modification significant for genomic stability and cell survival in response to DNA damage [1] . Poly(ADP-ribosyl)ation is catalyzed by poly(ADP-ribose)polymerases (PARPs). PARPs now constitute a large family of 17 proteins displaying a conserved catalytic domain, in which PARP1, PARP2 and PARP3 are known to become catalytically active in response to DNA damage [1] . Once activated, the enzymes using NAD + catalyze synthesis of ADP-ribose polymer (PAR) attached to the acceptor proteins and to itself. The most evident effects of protein poly(ADP-ribosyl)ation on regulation of DNA repair involves: i) providing the DNA repair machinery access to damaged DNA via loosening of the poly(ADP-ribosyl)ated protein binding to DNA due to electrostatic repulsion of negatively charged PAR and DNA; ii) recruitment of the repair proteins to DNA damages via direct interaction with PAR attached to proteins [1] .
PARP1, since its discovery, has long being considered as the only PARP capable for activation by DNA damages. A new DNA damage-dependent PARP, named PARP2, was discovered because of residual PAR synthesis detected in PARP1-deficient cells [2] . Recombinant PARP2 was shown to be activated by DNA (DNase I treated) and synthesizes PAR [2] . PARP1 and PARP2 differ in the structure of their DNA-binding domains and may recognize not identical types of DNA lesions [2] . As a whole, PARP2 is much less active than PARP1, despite of high homology of their catalytic domains [2] . PARP1 and PARP2 also differ in their protein-protein interaction domains, and this may result in differential responses caused by specific partner recruitment. Although PARP1 and PARP2 functions could overlap, in vivo experiments with Parp1 -/-and Parp2 -/-mice demonstrated that lack of each of them could not be fully compensated by another one [2] . PARP2 in base excision repair/single-strand break repair. Base excision repair (BER) and singlestrand break repair (SSBR) are closely related processes that differ at early steps and share functions of enzymes and co-factor proteins acting at the stages after DNA strand incision [3] . BER/SSBR system takes part in repair of DNA damages induced by alkylating and oxidizing reagents and ionizing radiation [3] . PARP1 is a well-known player in regulation of BER/SSBR [3] while implication of PARP2 in these processes is insufficiently characterized [1] . PARP2 was shown to physi-cally and/or functionally interact with BER proteins, PARP1, XRCC1, DNA polymerase b, and DNA ligase III [4] . XRCC1 negatively regulates activity of PARP1 and PARP2, and is a PAR acceptor for both PARPs. The physiological role of PARP2 in response to genotoxic stress was confirmed in mice and cells with disrupted gene encoding PARP2 [4] . In response to treatment by the alkylating agent N-nitroso-N-methylurea, PARP2 deficient cells displayed an important delay in DNA strand breaks resealing, thus confirming the active role of PARP2 in BER despite its low capacity for PAR synthesis. Moreover, several lines of evidence allow to propose PARP2 involvement in BER at later stages as compared to PARP1 [4] .
PARP2 in double strand break repair. Double strand breaks repair (DSBR) in higher eukaryotes is carried out through the two unrelated DNA repair pathways, non-homologous end joining (NHEJ) and homologous recombination (HR) [3] . HR uses the regions of DNA homology (sister chromatid or homologous chromosome) as coding information. NHEJ based on simple end rejoining is presented by two pathways: Ku antigen dependent (main) and Ku antigen independent (alt-NHEJ), which involves the BER protein machinery -PARP1, DNA polymerase b, and DNA ligase III/ XRCC1 [5] . Along with DSBs produced by DNA damaging agents, they are also resulted from collapse of DNA replication forks at SSB persisting in DNA and appear as intermediates in normal physiologic processes, V(D)J recombination and class switch (CS) recombination (CSR), which are required for diversification of T-cell receptors and immunoglobulin repertoire [5] .
Proteome-wide search of PARP2 interactors by affinity-purification combined with mass spectrometry revealed physical interaction of PARP2 with Ku70 and Ku80, which together are known as DNA binding component of DNA dependent protein kinase (DNA PK). Heterotrimeric complex composed of Ku70/Ku80 and catalytic subunit is known as a master protein in NHEJ [6] .
Recently using high-density protein microarrays in the absence of DNA damage mimetics, PALF protein has been identified as the PARP2 substrate protein [7] . PALF protein is involved in the BER and NHEJ processes [8] . Physical interaction of PARP2 with DNA PK and PALF testifies in favor of PARP2 implication in NHEJ. However, it has been revealed that PALF functions in NHEJ together with PARP3, but not PARP2 [8] .
In humans, DSBs appeared during V(D)J and CS recombination are processed mainly by Ku antigen dependent NHEJ; but in some specific conditions alt-NHEJ can be involved in CSR [5] . Interestingly, that both PARP1 and PARP2 are utilized in CSR process having specific and nonredundant functions, while PARP1 facilitates alt-NHEJ, PARP2 suppresses IgH/c-myc translocations during CSR [9] .
In addition, PARP1 and PARP2 are required for hydroxyurea-induced homologous recombination to reactivate stalled replication forks [10] . The authors proposed that PARP1 and PARP2 detect disrupted replication forks and attract Mre11 to produce ssDNA via resection; then RAD51 is loaded that induces subsequent HR and restart of replication forks.
Using DNA duplexes with different DNA structures mimicking DNA intermediates of various DNA dependent processes it has been recently shown that PARP2 displays the lowest affinity to blunt end DSB (NHEJ substrate) and this DNA is the poorest activator of PARP2, while PARP2 binds to and is activated better with DNAs, which can be considered as DNA intermediates of BER, HR and DNA replication [11] .
Thus, although an evidence of direct involvement of PARP2 in DSBR is missed, one could not deny out its participation in this process, at least under certain circumstances.
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